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PROBLEM TO BE SOLVED: To provide the growth method of a nitride semiconductor film which 
reduces the dislocation of a crystal defect in a window part without limiting to the dislocation of a crystal 
defect in the upper part of a protective film, and does not generate voids between GaN films at the time 
of a bonding of the fellow GaN films adjacent to each other on the upper part of the protective film, and a 
nitride semiconductor element which uses the nitride semiconductor film obtained by the above method 
as a substrate, excellent in element performance, such as life characteristics, and is excellent in mass 
productivity. 

SOLUTION: The growth method of a nitride semiconductor film has at least a first process for partially 
forming a first protective film 3 consisting of a material hard to perform the growth of the nitride 
semiconductor film on a substrate; and a second process for growing a first nitride semiconductor film 5 
on the film 3 formed after this first process up to the upper part of the film 3, while the lateral growth of 
the semiconductor film 5 is utilized as the growth method of the nitride semiconductor film. At the time of 
the growth of the film 5 in the second process, P-type impurities or P-type impurities and N-type 
impurities are doped to the film 5. The nitride semiconductor film 5 obtained by the above method as an 
element is used as the substrate and an element structure is formed on this substrate. 
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[0 0 6 3] ♦JWCiJ^T, S2^ft«i#2^ 
LTtt, 7>H-y ffJMfcSH-yia^ttB^ undo 
pe) OGaN, n^afttlTS i , G e , S n&tf 
S§^< tt> 1 mm* K-yUfcG a N€rffl^*d 

tt«9 o orgs- i ioot> ^K^iosot 




( 8 



0*>^X ho-A£t±, »*L< tt 1 - 1 0//mi 

a, »s l< it l-s umonjptf»j«r*c:t*«a* 

[0 0 6 4] *5EW»C45^T, 7>H-^4tt» 

[0 0 6 5] *5EWIC*5^T. 0 4 JC^T 

tt, A1N, GaN, A 1 G a N > InGaNWl^ 
£ft£o Ay7 7iH 9 0 0t:«T3 0 0tt(±^ 
jgT, flgJPO. 5Mm-10t>^hP-AT^fi$ 
ft*. uOi5i:M*«i±i:^y77l*9 0 0iC 
KT©»flTC»J«T*4:. SSSS 1 K« LTf&fi£ft 
SS*fc*l¥W*£SB*« 1 iOft^ftBtfFIESrafnL 

[0 0 6 6] *(C, ±IS^SaS® l£SJ££T£lgl 
0«J8. Rl/Sllffi 1 2 0gfbft*S* 2 b 

r*. 

[0 0 6 7] 04 (b) i:^^nsiasffii±i:A*7 

±fc, H5lC^Tct^{C, » 1 (0XStC*5l>T. &2<D 
[0 0 6 8] »lCD««K3©»»iLTtt, Slli 

m (s i op , mt^r^m <s i x N Y ) . mt?-?> 

(T i O x ) , gftyJ^-^A (ZrO x ) ^<omt 
ft, gftft, *fc£ft«&<B£Ji«<Offlh 1 2 0 01CCU: 

o ox^asicfcWA. -tco«ffi^aft*^w(**<js* 

[0 0 6 9] »10«««3**2 0a{b**W 




4#M2000-232239 



B«3*»JGfcT**. »1 O#««3<0»tttt#K:W5 
*>CDTteft<, «A«FyK Xh7^7 r , ®§2@#£> 

[0 0 7 0] XlO«RR3(t Sl^ffiII3 

WJWSftTl^^»» (««> ©*B«<fc0*#<tt 

amaoisgw:, «aa^*ttK<koT*>»te**<. « 

[0 0 7 1 ] SlOffigJfi3^$H 4#lCffi££ft 

h^-T y«tt0. 5-1 OOwm, ckO»^t<ttl/z 
m- 5 0 urn, MI-»*Ktt2-2 5 Mmffc^o * 
fc, ^h7<ytyf (»10SW3#»«SnT^ 

L<, «*tf*#ttfctt5 /imEtT. »SL<B0. 1 
-3 Mm. <fc9#SL<W:0. 8-2Mm-C**o 

[0 0 7 2 ] ±B«B-fc'5£. 1 O^HBI 3 CDS®*! 
£*£<T*£> M«lt«ft«l*»#«)Mtt 

i;*«»*BG>fi«*«. ai<z>«HK3K«fco«i»is 

ft. MlC«»*^e«LT^*ttfl^H8oeif^«*FRl 

[0073] ^jt, sg i <D&mm<omm\** w-bjes 

BO^&^JB 1 ^n^^^$»off 
*K, A#WlCtt««BlO»aict>£*Sft**«fWA 
tfO. 01-5MmT*0, ffSl<«0. 0 2-3// 
mTftO, cfcO»£L<teO. 0 5- 2 MmTfe^o d 

-*«©»«tf&#*i;ttttfttf. »ttfttf*^«t\ 

fi»IBT» 1 ©aflS*¥»##«B«*B'5 - itfT* 

[0 0 7 4] »20Xfitt:i5^T. El 6 J: 

5«C. SBlO«aK3S:«fltbfc*2 0S<fc«l*W#2 

Sr^jS^ftfcm 2 Og{t:ft¥ag# 2 co±i::/$fi£ -tf^gs 
l(Oaft**»#5iLTIi, WCBlESftfcH**. G 
aNJ:0«tfta<b4fc*»*3ft«||ttf6ft«. C^l^g 




( 9 ) 



[0 0 7 5) JFttttSH-y-r-SWfJBt^Ttt, H5S2b 

snnii<t<, j*« tragic, xtt-fi 

[0 0 7 6] 7Fm.<fo& H — yS*XTfi£fi-r«^ 1 ©Sib 

i <o&tm*mw 5 h±*«jb i v>&mm 3 ±rig£u 

0 7 \Z7F.~?£. r> KJPflt©* 1 ©iftft*!* 5 *t»6ft 
*. H 7 Oi 5 Cf RC*fiSnfcSS 1 ®«ftll*i# 

«*lC«tS4:, B:i:A/£ISft*PBrt«*e>n&<fcS. 
[0 0 7 7] *BS>SS(« : P®?R»fi§K Si 

[0 0 7 8] SSS*HB££tt. SITEMJ: 0WNS/«e:5 
i£T»*av- FJP5*-y-fc>* (CD KJ:*«WK: 
J;5t. mi ©«S&3±88Tftta£A,£*Sli*:Pl8tt« 
iSnf. -*38«±»TttJBlO««[«l3±8SK:lt'< 

#*LU&#lCfc^T«®SB±8B©«8&*fiBte5 
x l OWcm'EtTt^S. 

[0 0 7 9] C<73SS<DSSSX|ilS«S-CS>tXtf. U r/ 
»tt©* b5"<-7$:&mzMl$.LtztLTb, 

[0 0 8 0] m 1 V>&ikto¥'#&5<DBtMt. ITS. 5fe 
■ 5*J***-&*fc«>l::. ««BI©«J»»C»UT*a< 
fc&g<b^¥^tt£JSS£tr3fc#©S1££fcsa<. * 

BsiB*fii«»*Lfe»t:HtjfLTt)J:i>. SI© 




4*^2000-232239 



*r*ic«t Dig i oa^**p#oiHi*«* ; f*ifi«>»«8 
-re tic *6fcjHUMR»tm*bT*fcttPJ»**r 

[0 0 8 1] JMl£&*ftflUR«£ll*£'r SI 
©g-fb*fe¥i?l{*5©JBlJPte2 0(tmJ:Df< 1 mmtlT 
figWjei/PlCJSfiSn. WAtf. ffSL<B7 0~50 
0<xm. iO!fSL<lilOO~3 0 0/im. KICS?£ 
L<« 1 0 0~2 5 0 /jmT*5. ;i£>jefflT*-2> <h3i 

5 IC^ 5 v V *<A 0 »C < < A> H U >if&®% t 

mt«)A»35i:* ; ?-«lift*«»6n»< <K 0»* 
[0 0 8 2] £fcg«*«*>#SBI3S*3SLTfT 5« 

S 1 V>&<bVa*mft 5 QKJPli l~50«m. JfS 
L<«2~40wm, «tOJf*b<tt5~3 0 Mm, fc 

©S 0 *«Wih-C*. Kic*^ l ©SMb** 

[0 0 8 3] -€-Ofl!lc7>^<i:bT. S 

1 ©ISTS 1 ©#?Sffil 3 fcJBfiJcf-SfcifcWglSi: U 

t. iwKaa««i±K:)«ftsnfcjii2oa<k«b¥i»#: 
2£. sioiioixttic. siroffiiiioiss 

*LTI>*1* (Elfl**T-5S«*S3ro^Sii:T 
[0 0 8 4] Z.<D&0\ZW,2<nmtm*mW2<Di£iW\Z 

2©§«4*ML. j&6M£ffij&<S2©«S&4-t?ffi 
t3ntHTt)«tK *fciaa5JSgBlcS2ro«!i^4 2r^ 
jfcLft^»£tt. DaSPJ£gPA^«J^|S]»fiEg*-ri>S<b 

tf0a8BJggP©*5*BBSEU GaSBfflJffi*^«^l6]©fi£fi* 
L-fcfl* 1 ©Sfttt#W#©**WaCl«ft LTt» < «t 5 

[0 0 8 5] CLtf)S3©^!i©IH]fl£*r-t*S1££ffl^ 

*j*i*]©j*** ufcas i ©ste******* i o&mm 

JSgCllS 2 co«lil^4 5r®E£-t-5«i:«£^(fi)C05£S€r-H 



( 10 ) #^2000-232239 



0. <0«fSK3£g5.fc5lC)£fiTSSfl 1 C0g<b4& 

an. ioi i <»&mm:3 j p\B&<D&w^<D£ffi<D&± 

[0 0 8 6] WTIC. *2©SMb<»iMH*2Cffl#Wi:: 

mt. jBi©iacTjBi©«««3*»fiErsiw. x 
(i^icff^n-a. 

[0 0 8 7] *2©aEfl:*¥i»(*2lC«»WK:iHia*» 

•msna-tic jB2©as<t«bi|*3i#:2oaiffi*^a 

aS« 1 ^[fi]lcS*-5:^fi£bT*n««fc<, S&2©g{b 
4fc*i»#2 lC^-rn©JB«Tg^«r^ttT ! b«t^. t*J*. 

[0 0 8 8] 8 2 2 icaawciattsn 

ifcQQdbte, m2 0S^#^2Wai**T, 

Sfc 1 K]aT*«ST#l£Sn. c©|Hdb©*att. IB 

2?>g'fb#l¥3M*2<£>ffilJ9 J ?>, S2 0MI4 £D0SBJ1E 

0. Sfc. ^2<OS<b«»¥^*2 0Dia8Bffi!lffi* 1 ?>*^lS] 

[0 0 8 9] $2 cr>mit<&!>*&& 2 KDD£i<&«1**K:tt 
-S^ffiiLTti. S!2OaE<t**SI#2*-»»»0l» 
<Jr£#Ttra^f*T*n»;£^rn©:£i*-e*>«J:<. « 
*.llx.y 7 > if. ^-f ->>^*^tf <=>n*. X->^> 
^»C«kO. SB 2 QSfl:***!* 2 IC8B#W C 

- > £fg 2 (D3<b#l¥ii# 2 IC L TX •> 5 1 > 7*"f -5 

[0 0 9 0] Sfc, ->>7T''n mtf. 

[0 0 9 l] m2<D3lit l ®)¥mft\Z\!n£h(DKttZ^v^ 
>i/\ZT'no®%<DX.y?->>?j5fe£l,T\Z. O^yb 

MZMtfLtZlZtt, »*K»4H5-f X-y^^fcffl^ 
5. X-y-^^^ICtt. piJAtfKffctt-f t>l7f 

>^ (R I E) . RtfiU4-f *>fcf-AXy?->^ (R 1 



BE) . *?lM£n hD>X^f>^ (ECR) . -f 

1$i¥8 - 1 7 8 0 S^aaEfcoaMba^SlttOAtf 

[0 0 9 2] X->-5 L >^tC < i:^TIHli£i<£^^1"-2> 
X.y E18lC*-rj:c>lcSfflS«l I* 

©M8&ffljffi*<|sgfg:t)ci;:ft-5 «t 5 twjejss ntiiRTt «t 

[0 0 9 3] QDfiroJKtfcte. 0 HSSCOSEa-^itl^ 

0a*JK»K:JB2©««fll4ft»J«-r*»^t. »J* 
Uttt»*£T*£*©T. SsrSTFlC, DDdbHJttOiSiW 
±»CJBl«)«SIIB3*<»J«Sn. BD8M:»fcJIS2©« 
Sl4*W*n. CC0±lcmiO^-fb!&^^#5 
S^1i--5*ffilCO^TSi^'rs. |Hia5j£gP«cm2CO«^ 

ibu zKf&rzms. cnmomtn*. $&2<r>mt®*m 

[0 0 9 4] D3§l5ro8!£te. iftlcBg^an&l^, 5 0 
0^->^X ha-ai. #£L-<tiO. 5~5wmS 
ffi-C$>-5. DDa5©i££a<±f2*gfflT&3<h, ELOGS 
fi#£5tU |g 1 ©^b^SttWSlSa^ffitfKftO 

TVJ^tttL-T. WA«Il©fiI13!l5M$n5X 

h7-f 7«&izmz35 i ©fl2StK.tfsg 2 commtDmfozm 

[0 0 9 5] Sl©ffiM3a^2fflffIl4 

Sf|2CDg<b^¥®#2±IC#tg&«^£^fifc&. * 

L-TgC^Wtcmi <D«KIK3«:^tSLfc^. SB 2 ©g{b 
2 Sly ^>i7-r-S- i:T-[H£iWJ&tt£Jgj&-r 
-5. ^TDDdl£«^LfcSg2©g*b^¥*IM*2-t, :=> 

C F 4 <h0 2 ^X(C«t-5 H7-1'X-v5 1 >^IC e t 0. 

n 2 <»^t®*mw 2 <7)iHiei5ffiij®o«!iK«:x-y 

2 ©^SSK4 «r^fi£-r-5. COcfc O lC»fi£-r<S £ . ^J^. 
tfHI8T-(i. JBl©««K3tt-JItUTBI*anT^ 

2©«II4 ZBl$.?Z>ffi\Z. % 1 W«^«3 ^fSOl^ 
l^T^*>. SR 1 Off««3 0»l«*nTt^i!!iaR±a5t 



( 11 ) ^^2000-232239 



i <D&mm3 Rzfvn&&wz% 2 ^si4^mlt 

[0 0 9 6] ^< i/yVXWihtiWfiLtZmG. 

U c F 4 <h0 2 #*i::j;£ H7-fx 7 f> 
[0097] oacacojBtt^*j5acan*»i<^«HiK3R 

»HTt§Kff:t5^(i:^»$UK SB 1 0« 

§g]gi3<h!g2 OStgJBi4c7>BtJPte* Sg2c7)a<b$j¥^# 

[0 0 9 8] «Atf, JBl<B«W«3tt. lllr^tfBN 
fcD»SL<, *fc»2©*«il4tt, J£t$«/P< (ffl 

l» *2oa<b4fc**i*c2©oa»«iB^»ia)afls«# 

T, DDSRJgE (11^2^M^*2XHS1S 
[0 0 9 9] EH]a^WT^m3^^SicDS«{C* 1 Xtf 

*2 <D&mmzj&&i>rz®£(Dm 1 oa<t«*«*oi« 

gC7)«^£|g]8-0 1 0Sffl^T»WT5i> Sd 1 <Z>a 

SSBS^M^tiT^ft^a 2 2 ODD 

K«ffi»ca#?W*cjaE*T4. ^com2coa<b%^®#2 
05IH««ffi36^«^r6llC«cftLfc* 1 OgM¥W5 
liritiLfltW, g]9 0^Tcfc^lI> *2?)«iiffil4 tf>± 
E2r«l/>* Mil* 1 <D&mm3<D±mzfi)fr^T%iJjfa 

0 1 0ICSTJ;3IC,.SlOH{b*¥«Mfr5*« 
1 0««Bl3*sJ:tf»20«SH(t4±fCja6* 

[0 10 0] *2 0fi«R4©«fitLm fflESl 
[0101] fclC, «2(&a{btt4M*tt2«::»#«i;:# 

rican*:Ga£b^*«©iQia±»ic» i offing 3 j*a 



yjccto^^an^o flu, hoo««0imx***& 

[0102] 011 ICtkTcJ: 5 * 2 <&fifl:«l¥3l# 

* 2 coa<b^¥®# 2 omsffls&DgaKtttfBtua 
n, dia±Bictt, ai <o«HK3^*ricanciW±8B 

|gl 0«HK3±lC«^r6»C^fiU»l cD#H®|3£?g 
3I#T<JdD> 0 1 0K^T<^£|W]Sl;:, IIOSl^ 

[0 10 3] S«lCCDfiiS:Wrs«'&tt, GDfii*:*rbT 

^<t^»iRtfat2o»»o**»cit'<. ^i$<e>^£t 

aww*afi:w»T*;i£T. a#k£i«g>»£*i»iI: 
[oio4]0ii icsriaaMEaHcJB 2 o^ism 5 £ 

*»2«>*fctt¥»*2©«B©*a [BllOd] 
KlgB<0IJflP8B<O« [0 1 1M ^iSLTISc^ 

»2©aflS«*W*2O0fl»«ffiOfta (d) (hQD^O 
^□giStf)*! (w) £<Dm&* w/d#. 0<w/d^ 
5, »SL<ttO<w/dS3, «fc0#$L<M:0<w 

ilg^&ffic n > h d-;ut#* 2 oa<b^¥^* 2 <£> 

[0 10 5] ^ctol:, *2(7)a<b^¥ag^2<OtHia5 
<Da<b«l*»#OfiK** + »rL«</j:D»*U^. 

[0106] «j3canfcnndboi£ba5±«iz:«fiEa 



( 12 ) 4^^2000-232239 



2-5 i/mtl/Tfcct^. 

[0107] £fz> wm&&<Dm&m*. 8§2©sfb« 
<iaaaifiiT*5. iaawE»oBHiiB3&«»a*«i 

S{btt¥W#<Oj5£Sd«. aiI«i:»LSft 
[0 10 8] ±ieo c t^/ c c«Sca(7)E LOG^fi^r^tf 

BBKJgjaU C<0±tC|?tfELOG*£SlcJ;9GaNck 
Dtt*ift»*»#*rtfta*Tt)J:K CO J: 535c E 
LOGflcfiOlftOiiLtt, 2 0£t±fToTfcJ:^. 
^FfBte* «BI«*»l«bTfT5ELOG«**li0iib 

[0109] *»^o^b«*w#oj«fi^}i. 
[oiio] *nw<n&itm*MW<ni$L&J5&\zte^ 

Sftttt^V MOVPE (*«&JS9lfSJfc&ft) . HV 
PE H»ffifitfiS) > MBE (tf^fcxtT** 

S/-JS) . MOCVD (*«£JHfc¥«ffldcfti*) «. 

£jgfflT#£>. ffSL^flJJffitLTtt, KJPftMO 
0 MmHTtliMOC VDffi*ffl^*£fifc*iME*:3 > 
ha-JUg^ StlWl 0 0//mi^TTiiHVP 

[0 111] Sfc*S5WOJ5S*^tt»ci3t*T. mean 



S« 1 tA-5»»©*ES:*77>^Jl/S-li-fca«. S 

hX^Z. MlC»*L^Sffl*«^UTtt, (0 0 0 
1) ffi[Cffi]*±ffifr £1t:7 7< 7, (112-0) 
ffi[AiB]*iiBtmt77<7, Xtt (11 i) ®£ 
iStnx^K*^, cuTSISfi^ (0 0 
0 1) I[Ci]*ii(hf^1t77^ 7T$>££#* m 
E«««36«*©*7 7'-f 7© (1 12-0) SB [Affile 

¥2»#<B (10 1-0) [MffillCWf^ftlCX h7-f 7 
ZMf&TZCt] W»*L<, *fc (1 1 2-0) ® 

«-E-C01t7T<7CD (1 1-02) ® [RffillCjttLTS 

(1 1 1) ffi££ffi£-r**fcr*^T**«h#. fiJK« 
«»tt-to;*e*;K7> dio) Si:»lTiI^^h 

[0 112] ftSR^^ 
RtfR®. XKWO (110) ffiKS-fb«>¥«##« 
*oiBH*«»J«**i*J:5*c» l ^ft«j*SI*2 ICS 

[0 113] **«l-ffl^6*l**a»*^^THft 

*77-f7S«K M»W7r-f 7AB5(C*fUTS 
1)6:X h7-f 7 r *«i:t ; 5»6i:^^tKWtS. 
tf* HI 3tt4ffl«OU-77^7S«©¥iBHT*5. 
uOBttU-77^7CffiS£ffitU, t'Jx>f-y3 
>777h (*U7?) iBSAffitLT^S. C<7)H»C 

^■r^^tc«sKox h7<i7&Affi\zzii,xmw.jj&) 

X. SUKTfTtt* h7-f^^flctS. El 1 3 (C^f 
ct^tC 1t^T<7CM±iC^{btJ^«^^il^/Sfi^ 

a{b**»#ttffi«TttAffi^»LT¥ff3a: 

K**. ttoTABi:»l/Tlift*|filT^ h 7-f 

[0 114] ^(C, AB^^ffi<i:T^1t7 7<7IS$: 

tftU7?HtRHtnt. RffiKttLTfifiSrp] 
lc. SiMcWrfcX h7< tic* 0. X 

ishc ea^wo/>tt^a<b«*w*B*fi!c* 

[0 115] £tz&lZ. XhT*;U (Mg A 1 2 0 4 ) left 



( 13 ) #BI2OO0-232239 



mWOfSL&M* (1 1 1) ®iL. *U77l$ (1 1 
0) ffittZt. gfl:4fe¥*#tt (110) ®lC*fL-T 

JFfT^mcaftu^r^faisi****. ftor, (i i 

CO 1 1 6] £ic, *»Mogftft**#*fi:oi->T 
Wifitt. SSI ©gft&¥«#5cD|$£®£teR*ta>s£:B 

sicj&i&^ns. 

[0117] *ftwv>mity>*¥-mi*m? <om?& 

*»#J5fc 2*1X^-5 Z.t.1fift CtfJi^lClite^Ji 
[0 1 18] MIC. ait*****^***^**^© 

[oi 19] *Rwv>m.it<fa*mwm=?v>-ni&v>Mm 

PE (MMSffllSfiS) . HVPE (/\7< Kftffi 

, MBE (^f^IMfift) . MOCVD 
(W1«&Jgfb^§tt§fi)cfiffi) «. ^•fb^*®#:^*fi$ 

t^fifcfi^ffite. MOVPEftW), SgSfc^ft^lZfiJi 
SS-ti-SClt^T^S. L^L-. MOVP EffiliB#ffl# 

[0 12 0] 



[JUMM [MM I] [®4 (b) K*sft**«* 

fflu*] 

*77-f 7*«1 file*:-;/ Kt. 1 

0-CICL-T. 'J 7#7.IC7jcSi> IM^^f^lC7> ; &- 

7lSl±l:GaN<k04i:I.M7 7 7lS:2 0 0t>^ 

[0 12 1] M777MM- TMG©*i«6T. A 

g^iosotsri^t, 1 0 5 otcic&^fce. 

H^^7.ICTMG. 7>t^7> ->7>#7.£fflt->. 7 
> F-T'G a N«fc 0 2 Wg{b$£l¥^# 2 * 5 w m 

©K»TJ«*a-&*. A'>77liS20fftWS# 
2iSailfe'?i-A(0, *<D&2<D&it<fo¥&i*-2 
©±l:Xh7-f7tt©7th7X^S:fSL, CVDg 
EtCfcOT. h7-f7"fil8/im. ymcDS i 0 2 

(El 5) . fcfc. Sgi©#iIBl3ro;*. h^-f^rsiiite 

7 7 -f 7 A® ICW LTSiia^I^t-r -5. 
[0 1 2 2] fg 1 <Z>«SSIBI 3 — ASEfSg 

ggK&L-. lOSCCICT. IHSf77XlCTMG. 7> : E 

-7. ->7>#*. CpjMg (->^ d^>^->'x-;p 
•7^*2"^ A) SrfflU, SitMg(OW1ilS:5xiO 
"/cm3H-7tfeGaNJ;0!S:5M 1 ©gfbtt^ig 
#5*15 MmOBtJPTfSfi;*-** (0 6. B7) . S 

IC H — T^ftS. 
[0 12 3] if ^nfcSl (D3Ht<&>#m& 5 (7331® £C 

XPfB*^ 6. n-f. Sg)5±BPI4 4 X 1 OWcm^igl 

sic. sg 1 v>&mm.±.v>&me>5££.z±>&tt\z 

[0124] [*J£M2] 1 lC*5l^T. G aN«fc 

Oa-smi Wgfb4&¥g{*:5£jSfi£-t*-3BSlC. fiES<h 
|e]Pf KS i iMg©TOft«: 3X10 '*/ c m' K — 7" 
LT7ym«g3t. IUT7>h , -7'T8(imEliSS 
-tf*gffil/?l 5 y m<£>&ilTJ£:g;*-tt-5. f f.nfcil<0 
g<b$J*ig#:5te, £GM*l;:ttA4:ffi0<&tt£ 

[0 12 5] [mm&13] [04 (a) iZ^ZtlZm®. 

-tf-77-f 7S« 1 ±ICX :/tt©7* h^7s££J15 
BEL. CVDgIi:«l;0XK7-f7't@l 8nm, Xh5 
-fyWRl (ScgP) 5/imCS IO,J:0!S:5Sl«)ffia 
I3$0. 5nmOi)|TMt5. a*3. Xh5-f7' 
^ffilliEll 3lc^TJ:^lc. *U75ffiU:*tL-Tfiitfc 
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[0126] &mmM&'ik* s«ts*««rt^-fey h 

U M^5 1 O'CICLT, »J7#XK:**. IR» 
^Xlc7>^-7tTMG (hlM^tfU^A) <h£ 
ffll^ Bl<D«ttK3&#l*Lfc±fcGaNJ:0ft*^ 
-;77lt»2 0 0*>^X hD-ACOJKJf TMSt 

So 

[0 12 7] A'^7 7i«M, TMGO^±46T, & 
g^l 0 5 0t^t±#$t^ lOSOtlCftoft 
IRfttfXfclTMG, 7> : E~7, i/^ >#X. Cp 

1 0»Vcm»H-^LfcG a N«fcDfc*SS 1 Og>(b»¥ 
«#5 £ 1 5 umOJK/PTf&fiSi**- 
[0 12 8] ^a{fc**W<*5 0«ffi*C 

[0 12 9] [*S£^J4] [B8i:S3nT^4lSS: 

H8SWI4 JC*5tt*#XSS:BI8'-BI 1 OSffl^TSf. 
SllSlilT, 2-f>^<*>, C®^iSd:L, *u 
^^®^Affi<h-r^it^7<7S1S 1 *S*#Brtfc-fc 
yhL, fflft* 5 1 orKLT. «J7;tf*i::**» 

iSffll^ *77-f7a*l±l:GaNJ:0ft^y7 
7 | (B^$nt^^) S»2 0 0*>^hP-A 

[0 13 0] A'777i^M, TMG<D*lhfi6T, 

ias«io5 ot*T±#*t5. losoTccatofc 

6. KfttfXKTMG* 7> : t~7£fln>. 7>H-y 
aNJ:0a*flS2OB{bft***2 « 2 /im« 
TGEfi (B8) 

[0131] *2©apfl:»¥w#2ftj«*a. xh7^f 

7<^«15wm, Xh^-f^MH (DDgEco^PgB) 3 
/imOS i O z J: Dft^ffl 1 <&ffBHK3 * 0. 
BUPT#JdcL* tt^T, RIE8ii:«tt)*2©aftft 
# 2 <£>i£ * S TI y 7 > # L T GD dS £ £ H £ 

icj: 0^2 ©a-ffc4**w# 2 coGoajfiy® ^saa^-tts 

(18). ft&, X hJ^yjlPlH H 1 3 IC^f 

ic, *y 77Bi:»itia^TMt^ 4 

[0 13 2] m2<D&fc%0*mfc 2 tC, B8 OcfcolCCD 
i£b**J5!tUfca. Hia£»«UfcB2©fffb»¥W#2 

rem 2 <o^itm*mw 2 <&ea»«jffi<&«fliR tiyf> 

jf»cJ:0|»*UTIHBMIIB*BlBS*, B10BBBI3 
[0 13 3] 1 (OftHIR 3 Rtf * 2 OfiHR 4 S»flE 



tf^lCTMG* 7> : fc — 7, >#Z, Cp 2 Mg£ 
fflli, ^S<h[W]P#lcS i tMg^aeS 5 x 1 0 IV 
ca»F-7LfcG aNJ:D4S*loaft«*»#56 
1 5 MmCDMffTJdcfiS** (H9atfH 1 0) . 
[0 13 4] »&ttfc»l 5 *>*B*C 

LlCctO«Wr*i. *l<0ff«K3RlX»2O«H« 

4 o_Lg&& Ki§«&i«©e»*«« t A,£ji&nft < ft o 

[0 13 5] [*JS^J5] **fi«4»C4sir>T. 
IT, G e (hM g OWIfct 5X10 » Vcb» K-^t 
*»ttm«K:LTJB 1 <&fifb«&¥W#5 SlSfiSi**. 

»e»nfc*ioaffb**w*ic5tt. *jfi«4 4:ra«i::A 

[0 13 6] [H 1 1 fcSS*l*»«*fli 

l>£] 

o^^R^mi<o«^RcD^^^^-rs«i«. mmz'fi 

[0 13 7] SHfi«4i:BI«fc»JBSanfc»2 0Bfl:» 
¥*4*2±IC1* X 7* h^X^£^/£U 

f^BI (D£]gf5c7^^ aBPco*!) 2 umOS i 0 2 <J;9ft£« 
fSJK3£0. 5 MmOttWTJgJdcU J*t>T, R I Eg 

7lffi 1 ^®ttl$-l±TnOdi^^«'r^^^«Cci: 0® 2 O 
Sfbtt¥WW2^H»«ffl*«aS** (HI 1) . ft 

*5, ^ h7-f y^lSltt* HI 3\Z7T.r^O\Z. t'J77 
BiC^LTSfift^r^lT^^-r^* 
[0 13 8] \H}{h&*Bf8.'&, SK*Brt»C-fc!y Kb, 
1 0 5 OtX, UR»^XICTMG, 7>^E~7* 
->^>#X, Cp 2 Mg$ffl^ rtfttWW^S i £M 
Z^Wfo* 5X10 H — ^UfcG a Net Oft 

[0 1 3 9] «1 ©«fl:fc¥«#5***», 9x-/\ 
*Kffi*B**'&ttOaiU SitMg0^tt«*H-7 r 
LfcG a N £ 0 tt*aft«*W#*«*»*. 

[0 14 0] flSfttBl^aftft^SOKlSC 

l i- «t o e^r t» i o«««±»a^iaaRH n»± 



( 15 ) #132000-232239 



[0 14 1) [*tt«7) *tt«6»c4sv»T. 
LT. S n <h M gO^tf^i 5X10 ' Vcm* K — 
— :/f.5ft&ttBI«K: LTI 1 ©gftfefift 5 

[0 14 2] [SHJEflSJ8] HM««J6IC*3^T. I2«g 

■fb«i*i»#©SBffi) (d) *1. 5nmitS*!i« 
[0 14 3] »S»n&JSl cDg{bft^^^ 5 IS. HJgfl&J 

6 & n*£Affttigjii£fft&n«. 

[0 14 4] [jdJS0iJ9] [S i tM g<D^FS6%5:fi)tfi 
04 (b) K^£*a-5gffi£ffl 

1^5. ] 

BI2 0J:5tttt!BTai 1 ««SSK 3 ±lc^|6]lCfi£ST 
S i tMg<0^F*Etl<& F — ^TStettHtRfcL 
Tfflirog{b4lj¥$#5£fi£fi2it-2>. SitMgO^F 
IMbOF — ^OWMtt. *ft»flEtTMG©aAaiCJ: 
0 COttfflltfeiCSItMg 

[0145] » fcnfc* 1 Og{b*¥i£# 5 », Hlffit*J 

[0 14 6] [JIJMI10] [^Ftt*<oa»ft«3eLT 
USEtfJ 1 tn*Kff -5. ] 

SMfiffi 1 IC*5t>T. ^J&^tL-T. JKT«D3l 1 <Z>N o . 
l~No. 8 lC^T«fce>IC?FM®lSrS:Mrsfl!l«|5l«l|- 
LTI 1 oa<b**»# 5 £f£fi£-t±-5>. 

[0 14 7] 

[SI] 



No. 






1 


Zn 


• 


2 


C r 




3 


Mn 




4 


Be 




5 


Zn 


S i 


6 


Zn 


Ge 


7 


Zn 


Sn 


8 


C r 


Sn 



[0 148] ±aSNo. l-No. 8W«ft*fn^ 



EJWfK»jfcT#ft. 
[0 14 9] [£«m 1] [|l;«mT»&nfcSfl; 

EI 1 4 £7clcHij5£0iJ 1 1 C^^TWIt*. 1 T 

fl^nfcg 1 5 4S«t IT, d(0±IC 

[0150] (7>H-yGaNH03) Sl^lt 

K»#;*K:TMG (MJ>fMU^A) , 7 
>^-7#:*£/B^ 7>H-yGaNHl03*l. 

[0151] (nia>^^hil04) a^T 1 0 5 
0t:T, Wi;<lH»^^lcTMG, 7>^E: — 7#X, ^ 
^7Cy7>^^^, Si £4. 5X10"8/ 
cro3H — ^L^cG a Nct0^^n{gy=i>^^ M10 4 
£2. 2 5 tfmOiSTfi«S*S. 

[0 15 2] (nffiftl :£J1JBIJI 105) jfcK->5>:» 
*<D*£it«&* 1 0 5 0tT> TUG. 7>^-7#X 
7>F-yGaN^b^^T1105a$:20 
0 0^>^X hD- ACQJg|JPT/&fi£-fc?\ a^THfi* 
iCT->7>#*£iij!JDUS i £4. 5X10"8/cm3K 
— *?L,rzG aN^^^^^Ni 105b$3 0 0t>y 

^£±tfn Hia«t:T7> H-^G a N^«&ftS±B 1 

0 5 c £ 5 0^">^^ hD-A<DgUPTJSfi£'t*\ 31 
ri>*>&£*gBUP2 3 5 0*>?X hP-Aa)gl» 
1105 £/£fi2-tf*p 

[0153] (nmm,2&mmm 1 o 6) h«<& 

aft-C, 7 > H-^G a N«k 0 aSSft»*»»B 

[A] £4 0*>^7> hO--A/£fi£-fc»\ ^ClcaS^8 
OO'CICLT* TMG, TM1, 7> : E— 7*JBl>. 7 
>F— 71 no.ijGao.g 7 NJ:D35t*afls4fc*«M*Ji 

[B] ^2 0^>^hD-A«fi$« 8 f Ltcn 
*>(D«f£*lft0iIU [A] + [B] 1 0 
■ tJt)«JIS-&* «*lCGaNJ:Da:**flS«l*W#JB 

[A] * 4 0 *>yx h o-AflcfiSfcjlttffllifiO* 
■KJ:Qtt&nm)B2£JWRJI 106^6 4 0t>^ 

[0 15 4] 10 7) Jfclc, 7> F-^GaN 

«fc9£**SBS: 2 0 0^">yx hD-AOJgJSTJSfi 
Stf. tt^TiBK*8 0 0X:\Z IT> TMG, TMK 
7>^7^^7>K-yi n 0 . 4 G a 0>6 NcfcOft* 

Lxi^s+#p+^g+#F * • • • + (Moire** 

JI&5JI. #PB^4i, ^SCffillT, SRI1 1 

1 1 0 7£/5jcfi£-t!-£o 

[0155] (pm&mmz^y fhosi *c % a 
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gl 0 5 0tTTMG, TMA, 7> : EX7, Cp 2 M 
g Mg 
^ 1 X 1 0 20/cm3F-7 r bfcpSA 1 0 . 2 Ga 0i8 NJ; 

[C] $40t>^hD-AO 
§IJPTf&fi£-t*\ Jg!^Tiag£8 0 O^icLX, TM 
TMI, 7> : &X7, Cp 2 Mg*fflWg*lX 
1 O20/cm3H-yLfc I n 0 . 03 G a fli97 NJ:OWg 
{L^¥3S#JI [D] £2 5:*>^X F D- A OBtJ¥T'/& 

ssts. ^LTctt&oft^&iioiiu cc] + 

[D] 0«T2Sl:SHfo«iU. S&lCg{bft¥3l 
WM [C] *4 0*>^hD-AOKSTlS*Stft 

8^3 6 5 t>^7 FO-AOfl&JPTJS:g£-t*3. 
[0156] (piGaN3>^^hil 09) M^T 
1 0 5 0tt, TM G, 7> : er7> Cp^Mg^l 
Mg* 1 x 1 O20/cb3H — ^LfepSGaNcfcO 
p«l:3 FS 1 09*7 0 0^>^X ho-A 

[0 15 7] EJS**7«. H**««*-CT»f, SSfc 

<g.m^m%** »>x— A*s**»rtJc4$^T* 700 

[0 15 8] 7--U>^«, *x-A£JRJSe8fre> 
^D.ttSb, Iii0pi3>^^ FS 1 0 $<Di&ffi\zm 
feCDl&VKDTXZ&tef&L. RIE (R«tt<*>Xy 

01 IC^T<fc5Knffiij3 1 0 40^ffi£ 

[0 15 9] I7f>m «±B»C**p«=3>^* 
FJ1 1 0 9©iatf±ffllC«W2 0 0^>^hD-AO 
N i tAu Sr^triSftteO P«S 1 1 0 ts ^C0pm® 
1 1 0O±tC#>x>f >yffl0AuctO^§p/^7 

i&tOniil 1 2 ^MITL EDSH^Lfc. 
[0 16 0] COL ED*^ttJ»#fi«»E2 OmAK:* 
5 2 0 nm^H6M^^ V f tt 3 . 5 V 
T, fi£*O^Sa^#F«3gOLED^^IIit^LT, 
VfTl. 0Vi5<fiTl> UJ*tt2. 0fgJ^±lC^± 

§©»tt6Wf4LEDWI«3ft4. MIC, flbnfcL 

JC, »ll^lBoeii*A»»c«ilWT*B.^»l<0«HM 

[0161] tefc, ft*OL EDSS^OflUattt, It 7 7 
<7S«±iC GaNJ:0ftS»1^777l, 7> 
K-7 f GaN«t0a*S2^777», S i F-^G 



aN<tDat*n«3>^* h/f* mMM 1 <h|W}-0#S 
0 | Ga 0i9 N®, Mg F-^G a N*>6fc* v>M?>? 

[oi6 2] [mmmi 2] nmmi 1 kaht. n« 

(nffiffil^MilOS) ^KS'^tf^O^fcih 

1 0 5 0*0-?. TMG, 7> : EX7^/^*ffl^> 7 
>F-7 P GaNi^75t>^ F D — A<7)JKj¥Tfi)cfi 

s-e-, a^Traaaj-T^5>^^siiiniLs i *4. 

5X 1 0 i8/cm3F — ^LfcG a NB*: 2 5^">^7,F 
□ -A©IIIT'e$t^. CO<fc?lcLT, 7 5*> 
^hD-A^)7>K-> r GaNi^b^'5Aii, S 
i H-yGaNISSn2 5 t>^X hD-AOBi 
ij^&fcS^TSfifcftS-tfS. ^LT^7*2 5JI*SJI 
LT2 5 0 0*>W Fn-A/P<h IT, jgft^WifiO 
^/I0£Dft£nffiiJ?gl^JIJ8IJI 1 0 5 
[0 16 3] ^-co*gm, HlS£0J 1 1 tra*lcA»ft»* 

[0 16 4] [JM6tW13] [*J6^JlTt#^tl/t^b 

loaft**SM*5ftffl^TfTofc. ^7«f5££LT 
tt, J . J . A. P. Vo 1 . 37 ( 1 998) pp. L309-L3 1 2 1" S2% £ tlT V* 
Zh<Dtm&<Offil&*:)&f&-?2>- fit, sasis^tti^ 

[oi65] utiz. mis K^sn^L dsr^o*^ 
m^mfevym) 3Mmogf^s i f — ^<dg a 

N, 0. 1 j/mOBI/POS i F — :/0 I n 0 ,G a 
09 N, 2 5^>yxhP-A^)If^S i H^/Ga 
Nt2 5*>^hD-AOR]»(D7>F-^A 1 0 .u 
Ga 0(BS Nt^7*2 4 0 mm L Tft* n 
y y F!K 0. 1 /xm<Z)iJ!(DS i F — 7G a NCDfttf 
-f HJB, 2 0*>yxhD-AORSOS i K — 7© 3 
n 0 I5 G a 0>85 NO#Fl<h, 50t>^hP-A(0 
Kf OS i F-7 p O I n 0 . 02 G a 0 98 N O^fiJf <=> 

0 0^>^X hD-AC0i)|(7)Mg F-yOA 1 0b2 G 
a 0 8 N, 0. 1 wmOlKJPOMg F-^G a NOJt 
if< Hi, 2 5t>^/X Fa-AOMg F — T^G aN 

2 5t>^7 H P-A(^)If <7)7> H-7'A 1 0I4 
G a 0>86 N£^£>&£^7£ 1 2 0 9IS*T4SpS 
fi»??7*>Hi, 0 5 /im^IHOM g F — 
^G a N*«»]5£fi£l**. 

[0 16 6] HI l 5 ic^sns«t^ic, i7^>^:J: 
0 3/im(DU7ym R^nlSW^^n^ niG 
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»6ftfcLD*m fi£*ft* (W^tfWS2J.J.A. 

[0 16 7] [|HJS#J 1 4] [*JS#J2 - 1 OTftSn 
fcGaNSS^WT^LD] 

«aj 2 ~ l o 0»Shfcft*o£fbfc¥»# 

ftttOT 2-10 cD-en^nom i <oa<ktt^*# 

5*f^T#*SftftLD*Tll * 1 0>3ft«l¥*# 
5 (^^S^?£^^F^6*coaStC J: 0 £'><OMte&£ fc<0 

[oi6 8] immm 1 5] [siss^^tt^^ 

Sl«li:i5^ S i d:Mg^8»^ H — yUTft 
£fgl0gfc^¥*g#5£ 1 5 amric«*-frfc» (MO 
CVDiaDM) , MKBtJWU 0 0 Mmi:ftft« 
jB£«S-*-5te»4B«»c ITS 1 OSflS**** 5 £t# 

m 1 6 *ffl^T^TK#^«ift3:7S-f . 
[0 16 9] InM&yy FI4 3 ) S i £ 1 x 

1 0iVcm3K-:/LfcnS!A 1 0 . 2 G a 0 . g N«kOft5 
|glco@, 2 0t>WhD-Ai, 7>F — ^ (undo 
pe) ©GaNckD&4JB2WB, 20t>^hD-A 
£*3£5lC 1 0 0B«BLT&*«1RJP0. 4amC0S 

[0 17 0] (n<HiJft;tf< H144) *^T. S i * 1 
x 1 0iVcm3F — ^LfcnSG a N«fc Ote* ngtffctf 
H144^0. 1 MmOmJ¥T/&^ 

[0171] (SttJf 4 5 ) S i £ 1 X 1 0 i V 

cm3K-;AZ) I n 02 G a 0ig N<tOft*#Fi, 25^ 
>^hn-At, S i $ 1 x 1 0 ,7 /cm 3 K-^O I 
n 0 . 0l G a 095 NJ:O7S:^»fiS, 50t>^XhP- 
A*XSlC*JILTft*ttKJP 1 7 5t>nhn-A 
C0^Sg^#F*£i£ (MQW) C0«tt/I4 5£/&g£-tf 

So 

[0 17 2] (pffiiJ^^^7 , S4 6) &\Z. A f >F=ft 
7 yx^-^plW< HS4 7 £9 * 
•3iSttl4 5«kDt)*t^ Mg^ 1 X 1 O20/cm3h* 
-ytfcp^A 1 0<3 G a 0i9 NJ:Oa*p«*t y^JI 
46^3 0 0 ^>^ ha— Atf)J&JlTJ5£fi£-e£. 

[0 17 3] (pffltt#*f FI47) A*> K^-V 

* 1 x 1 0i8/cm3K-:7LfcpfflGaN«fcO&*DfflJ 
FI4 7 * 0 . 1 /;m(7)IiT^S$it^)c 
[0 17 4] 7 y FI4 8 ) *(C, Mg£ 1 X 

1 O20/cn3K-yUfcpa!A l^Ga 0ig NJ;t)&* 



81(^)8, 20t>yxFo-A<!:, Mg^rlxiO^o 
/cm3K-7UfcpSSG aN<fc0ft**20>Jl* 20t 
hD-At*«SlC«HUTtt*««»0. 4 m 
m<0«*^««fcDfc*P«l*5 3' FJB4 8£J£/3;-f 
[0 17 5] (pfflijzi>^^ FJ14 9) *fgl~. Mg^ 
2 x 1 O20/cm3h - — yUfcpMG a N J: 9fr£> pfflfln 
>^hil49£l 50t>^/X ho-AWtt)Pt*fi 

[0 17 6] E*«»rtfc45HT, 
ASSSRISHat*. 7 0 0TCT7X-U >^£f? p 
SBfcSblCiSffiinfbir*. Ojl-/\ 
SR«*S^e>Bt?)fflb, H 1 6IC«'TJ: , 5Jw, RIE 
Sfltfc:<J;D»±Ji<0p3a=i>*d7 h/14 9 pS£5 
7F®4 8t^X7f->^lt, 4um<D^h7^-ym 
&mTZ> } ) y S?»ttfcU Uyy«I«)4ifii:N i/A 
u<fct>&* P*«5 1 g] 1 6 \Z7Ts? 

ct5CptS5U^<pi^7yFl48, a>** 
FB4 9 <Dmm\Z S i 0 2 ct 0fc£*6l*K5 0 

u d^«6ajK5 o^itpfffis i tn%mam 

Lfep/V> F««5 2 

[0 17 7] pflWK&ftft. »2 0iftft***I5 

«k034*nflS5 3£0. f^) 
ICt- h ^-r-£— >-a >ffl(CAu/S 

[0 17 8] n«S«5 3^£>X^f7<:/U 

% 1 (Omt^mW 5 ©MI (11-00. EI 1 2 CO A 

t^-^KS i 0 2 <hT i O,.fc0ft*R«#*»IR*JBJ3c 

l> «anp«aic^fTa:^iRj-c. a-*««lti/- 

U p/1yFfg52^7'ft-#>7'f>ybT, £ 
[0 17 9] ^-<0*SJH, ggffi#Jl 3^LD*^^|W|«tC 

[oi8o] [ms^j 1 6] mmm 1 5 k*ht. % 1 

(Sf§ 1 0>a?fl:tt¥«H* 5 (Ofi£fi^^) *JS#J 1 

¥«#5£1 5 tfnUSfc*Sttfc« (MOC VDCctOS 
fi) , ^3s&$j£S i cD^ICLTHKKJPa* 10 0/imi: 

1X80 /iirKBRffOSB 1 0^>fk^^^#: 5 Srffl^*. 

[oi8i] iibnfcLDifn mmm 1 s^bsi: 
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[0 18 2) 

a n m ± <d & s <d » i z & m. <o ± c & t »a { b * * ** © £ 

e«*«i«-c*«ttt>icffll«o*4«;^»«iT**j: 
[HfflOB*i!i:tt«J 

[gin afttt^wflswflcitisa^isBofiaotii^* 
[0 2] g{bft¥ig#o&:B<hig||*lteo<*Jiro&T£ 
[0 3] ftfctt¥*tte&*£lft*&M«>eft<!>*?e 

«awc;RUfc«sttt*rffiBi-c**. 

[04] *5BM«)J«**jis©-*160*SB-C**ftia 
* ST W Jfrffi 0T * -5 . 
[0 5] *mWWf&&J5&(D-mMOMm-e$>%&JLM 

[0 6] *^Bj W fiEfi^iiW-^McD^^T-*-5SXS 



Sr^1-«S;W»rS0T$.S. 
[0 7] *f^©j**;Sifc©-*;K©»B-e***I« 

*s-f&3*;tfi»rB0T&£„ 

[0 8] *BH©«**tt©-*K©»!B"ra*ftIfI 

[0 9] *8W©J**#i*©-*a©»*T*S*lS 
$:S-r«S:e5»r®0T$)5. 

[010] *ftBA<of$.&jj&<D-mm<DKmT'$ ) %%x 

H£^-fm5£tfliSr®0T&5. 
[0ii] *^Bfl©fi£fi^rJ*©— &M<DmmT&Z>&X 

[0 1 2] 1t7 7-f7CIM^tar7 h-t)imT 

[0 1 3] #SSBi<D;*. h7< :/;frfi]«:Ift9rr*fc«!>©S 
1SiffifiiJ<Z)«iCe5¥[S0T&-5. 

[014] *&w<v&itvo*m&m ; ?<D-mijk<nMm$: 
L e D^^o«ice5»r®0-e^s. 

[0 15] aMHoafttt****?®— 
StL D3g^OD«SC6?)»f®0-C*-5. 
[0 16] *«H©S*fc*&¥*#*^©— *J8i©»«8* 

[ft^WtftBJJ] 



IB 2 <og{b!$>¥3i# 

JB 1 <D«S1BI 
S2©«II 
« i ©asfb»¥W# 



[0i] 

S 1 ©Sfl;«)*W«: 



IB4] 




m i oftSR 



-A' ylffS 



( b) 



[B5] 



-A* 757 I 



[06] 



-A* »?7fH 
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